.
The landslide hazard is one of the most important in the country. Landslides are widely spread with uneven territorial distribution. The number of slope movements in Bulgaria is not as great as in Japan, but almost all of the types recognized by Varnes (1978) are manifested. Cases of complex landslide movements occur very often. The variety in kinds of mechanism, rate of movement, different size and shape in landslide manifestation is due to the diversity of the geological, geomorphologic, hydrogeological and engineering geological conditions in Bulgaria. The main natural factors that contribute to landslide activity in the country are endogenic:
slow tectonic movements and earthquakes ; and exogenic: erosion, sea erosion, precipitation, melting snow and variations in the ground water tables. Nowadays, the part played by and the variety of man-made works or human factors is considered to be as strong as natural ones. The reason is that construction and mining activities in Bulgaria have given rise to man-provoked slope movements, the numbers of which are on a big increase.
Engineering-geological conditions for landslides
Engineering-geological conditions in Bulgaria are various and complex due to the variety of geological units in the country's territory, the presence of many different tectonic structures and the genetic and lithological abundance of rocks. From the geotechnical point of view, the lithological variety of rocks has been organized into 4 main groups of engineering-geological types of rocks and soils (Fig. 1 ). The types of solid rocks include hard and dense magmatic, metamorphic and sediment rocks with strong structural bonds and high strength parameters (such as granites, diorites, gneisses etc.) When these kinds of rocks are tectonically disturbed, broken, weathered or somehow changed, their strength parameters are lower, which characterize types of soft rock. Clayey and cohesionless soils are the youngest lithological formations (Neogene and Quaternary). Considering mainly geological, tectonical, morphological and geotechnical criteria, five large regions and some inside zones have been distinguished in the territory of Bulgaria (Kamenov & Iliev, 1963) . The names of these engineering-geological regions and zones as well as the main geological processes are given in Fig. 1 .
Of the geological conditions, which contribute to the landslide manifestations, the presence of clayey and sandy-clayey material in the structure of slopes is the most important, as well as some weak interbeds and surfaces. These kinds of geological conditions are espe- Fig. 1 Engineering geological regions in Bulgaria (according to Kamenov & They , 1963) cially characteristic for the structures formed by Tertiary and Quaternary sediments. About 90% of the Bulgarian population lives in such sediment terrains. The hilly parts of these basins, the basin boundaries and the river slopes inside the basins are the areas vulnerable to landslides. There are many places in Bulgaria where the inversion geomechanical model (heavy and brittle rocks situated over soft and plastic ones) creates the possibility for continuous and complex landslides. The thickness of weathering materials, the large tectonic zones with intensively cracked rocks and the influence of ground and surface water all provide favourable landslide conditions that also exist in the country's territory. There have been many investigations on the conditions and factors for landslide activity in the country (Kamenov & Iliev 1963; Kamenov et al. 1973; Iliev 1973; Kamenov et al. 1977; Frangov et al. 1996; Brouchev 1996) . The general conclusion is that in 2/3 of the territory of Bulgaria, the geologic , geomorphologic and geotechnic conditions create the possibility for the existence and reactivation of landslide processes. But it is difficult and perhaps incorrect to generalize the engineering-geological conditions as every landslide manifestation has its own specific particularities that are discussed in more detail in "Landslide distribution". (Fig. 2) . The contact zones between high and low terrains are prone to landslide movements.
The border between Bulgaria and Romania is the Danube River. The riverbank on Bulgarian territory is (Frangov et al., 1996) Fig. 4 Distribution of the large landslides according to the slope angle (Frangov et al., 1996) (Frangov et al., 1998; Kostak et al., 1998; Matova et al., 2001) . Two big areas But the real rapid landslide activation is delayed. One of the reasons of this delayed after-effect is the change in the direction and quantity of the ground water in the slopes (Iliev, 1996) . Along the Northern Black Sea coast, seismic triggered landslides have been occurring throughout history. The most recent was registered in 1901. However, the engineering-geological conditions in this area create the vulnerability for large landslides that could be triggered from local seismic epicenters.
After a catastrophic earthquake (1977) with the epicenter in the Vrancea area-Romania, considerable movements that would normally occur after 25 years (Iliev, 1996) were registered in the Taukliman landslide on the Northern Black Sea coast.
The slow tectonic movements (uplift) are the main factors for the presence of high and steep slopes. Almost all the territory of Bulgaria is in the process of recent uplift; with a maximum 6mm/a (mm/year).
Along the Danube River bank, slow tectonic movements show some differences. In the region of the towns of Toutrakan, Svishtov and Vidin, there is uplift of about+2.0mm/a; in the region of the town of Lom, it is 0.0mm/a; and in the region of the towns of Oryahovo and Kozloduy it is-1.0mm/a (Hristov et al., erside of Bulgaria 1-loess formation-eQ, gravels and sands-aQ, clays-N2;2-loess formation-eQ, marls -N1; 3-loess formation-eQ, sands-N2; 4-loess formation-eQ, clays, sands, coals-N2 ; 5-loess formation-eQ, clays-N2, sands, organic limestones-N1; 6-loess formation-eQ, clays -N2, organic limestones, clays and sandstones -N1; 7-loess formation -eQ, limestones, marls, sandstones-K2; 8-loess formation-eQ, marls, sandstones-K1; 9-loess formation-eQ, clays, sandstones, limestones-N2;10-sandy clays, gravels and sands-aQ. Kamenov et al. 1973 and Evstatiev et al. 1997) been observed during which an active prism of compression is formed a few years before the active landslide. (Frangov et al., 1996) .
There is frequent landslide activity along the Bulgarian Black Sea coast. The seashore line is about 400 km long. It crosses the large morphological-tectonic structures of the Strandja anticlinorium, the Balkanide structures and the Moesian platform (Fig. 7) in a southnorth direction.
Historical evidence shows that disastrous landslides destroyed ancient towns within the boundary of the Moesian Platform-the Northern Black Sea coast (Iliev Platform, a steep slope is raised up to 250 m above sea level (Kamenov et al. 1973 ). This part of the seacoast is the most vulnerable in terms of landslide occurrence.
The Northern Black Sea coast is the region where landslide activity causes the most destruction because the coastline is densely urbanized. In 1997, after heavy rainfalls in a short period, 4 big landslide activations provoked a lot of material damage, destroying a number of houses and cutting in several places the main road to the biggest seaside resort in Bulgaria-Zlatni
Pyassatsi. The landslides along the Northern Black Sea coast have been triggered several times during the last 50 years but the landslides in 1997 were the most significant ones, causing considerable damage and material losses Evstatiev et al. 1997 ).
The coastline between the towns of Varna and Kavarna represents an almost uninterrupted landslide section that is about 30 km long and up to 2-3 km wide.
The most dangerous areas for slope instability are there are costal slopes that are very close to critical equilibrium and can be easily destabilized (Fig. 8) .
The main factors for slope instability are sea erosion and the variations in ground water regime. The seismic impact from a short or more remote distance (epicenters in Shabla and Vrancea areas) can also start landslide activations along the Northern Black Sea coast Konstantinov & Konstantinov, 1989) . In Bulgaria, three national companies of Geozashtita ("Geoprotection") cover the country territory on a regional basis-in the town of Pernik, this company is responsible for Southern Bulgaria, in Pleven-for North- (Varbanov, ed., 1999) . Initially, all available landslide data in urban areas were included, but forthcoming data for road and railway networks and rural areas are to be added.
It is planned for this information to be digitalized and finished through GIS techniques that are now available in Bulgaria. It is essential because landslide activity has been increasing noticeably for a few years, according to an increase in man-made influences. This tendency will continue to increase, taking into account the industrialization and urbanization in resort areas and the forthcoming construction of Trans-European expressways through Bulgaria.
